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A Study on Dyeing Properties of Cationic Agent
Treated Cotton Fibre with Direct Dye
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Abstract— Polymer cationic agent was prepared by the initial polymerization of epichlorohyd-
rin followed by amination with diethyl-amine. Cotton fibre treated with the polymer (6~8%
owf.) is highly cationic and exhibit increased substantivity for anionic dyes. The modified
substrate could be dyed with direct dyes without salt or a little salt from dye bath. The
increased concentration of cationic agents resulted in an increase the colour yield. Futhermore,
treated cotton has an electropositive surface charge. Adsorption of direct dye can be attributed
to both van der waals force and electrostatic attraction.
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Fig. 2. Adsorption isotherms of C. 1. Direct
Red 2 on cotton fibre at 60T.
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Table 2. Thermodynamic parameters for dyeing of cotton fibers with C. I. Direct Red 2

Cationicagent Temp. —Ap° - AH’ —AS°
conc.(o.w.f.) (T) (kcal/mol) (kcal/mol) (cal/degmol)
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Czrt‘;ffaftiiir 60 7.45 14.45 21.19
40 7.79
90 6.84
5% d
cotto;refai;ir 60 7.56 15,51 23,87
40 8.04
90 6.96
%
i(;ttorfrefifeef 60 7.68 15.65 23.93
40 8.16
0.028 qeanes untreated O}: 8‘]—1]!}}— }“\r‘!kﬂ O:i )\“Oﬂ )\i‘_‘ "ig%oﬂ E%Q— KH
e A A QaaA gene AaSEIl §
0.026 asfch Mel Mgs d&FolA HRane
Aiel B *S"rﬁ‘ﬂii%iﬂ Az T, 4
ey Faulola FAlow Fo el e WS
- ¢ AAri iMsEs sae] o wE| i
o o022 | ]
. g 4 v
0.020 | FEl 8 TolM Aol duvt #ele BT
o= Hillel Ao} H&Hoh 270 dfdl
Y S Sl A0 B Sk
2 ddo] &)oL 71?’]% HR 7 FARe
R 25 29 30 o 2 iata ”Hl&t}
1 TX10°
C, JE—
o —— = 2y/Dit/n (5)
Fig. 3. Relationship between —Au /T and C
. L Di 2 o s
[1-/bT of C. 1. Direct Red 2 on cotton o171, C. %89 ek (mol/gfiber)
1her C oA 1011’491 o 2k (mol/g-fiber)
5 5}5 1o o ol aakol| A AR D, #E7] BT (em’ sec)
@ o] ool Ao odi £ 1
{5}_. ] = o = -t /}’ Oﬂ ] 1T { : ? 5]}\] ’}(mm)
Ao olEet7i7) uhi: W& ovishy, 4R del

QU Ciz \Tol ulelstel Fokshl, s
S QEe Fakehs Aae] = 7)) 4

P 1
AsE g veE AL A rou 1 EE eyl olial SASl Smm me 4 St
e 1T 1 - 7 AX .
SEEEE R DR RCE U E s SR Fig 4= C.C & el aaiel H
ol ol the Fu71A el Agatel urk e At Aol el

Aorl AElREIE AlEvE v AE] Alsief WSk
o7 E vERGL Qo Mgl tigh #
3.1.3 YPMsT AAEvE b S ou)sbe wepa] ST
Aae etk ol HEPJElolA Lz Sk owpaichal @ 4 9lch

118 / EEREMTEEGE £7E H295(1995. 6)



Hel&stal Helgh HdF

05
seeee untreoted
Ahanh 5% treoted
sesmes (% treated f
04 | e j
s
e
e // 4
0.3 A -
oA
o o
e
5 -
Y s
yod
//I/
01 | /
0.0 L L
0 2 4 6 8

t! 2(min! 2)
Fig. 4. Relationship between t? and C,/C
of C. I. Direct Red 2 on cotton fibre
at 90T,

O 2L g
_@*

Mot s o ¥
=
=)
W
o
o
1o
o2
o
rlo
o
:% |
E
X
_g
3

=

T

o 2
_‘LJEV‘
X

b&—i"ﬂ

1274 2A 51‘% 01“ el =g 6}‘34
o zZH&atAl ol A7t Hadol

A e

Hetg HaATIAY dielld
S @AdstellvAigte] #HA o
A dold £ itk FEA Fof
77 Ao EHEAEE 29 A7)
ol Zrare] dgolo] i A4
ol A87 €A ARl 328 &

o]

o
N
2

WO mr doomm X onx
i
A
R
= 2

tjo
o

ox

LI )

H

oo oo
we oSt
)
i H
Jo
B
iz

2o Lo

Mo o rr ro o

zd?]@?léi‘:} Hhdee] Aug &
3¢ <dzte] dojux] 9or} &E
A8e) A9 dFo] Yojurt

AL B X

J. of Kor. Soc. of

eeeee untreoted
AAASAL D% treoted
uESES® (0% treoted

80

60 r

40 %?

/

2 =
D

0 5 10 15 20
[DJs (X102mmol/D)

(D] {(X10°mmol-g. fibre)

Fig. 5. Dye exhaustion of C. I. Direct Red
2 in absence of salt on cotton fibre
at 90T,

Fig. 6& 2X10 'mol/l s=2] F&lA F4H2]
ARg el mhe dEge ekl zlez mlxg
Aze B FHAY Foll uet dFel 27
Astats el stg AlgolME w Xl Hlste
&8 a el FEol AA vehuth o) e el 233
AR GaoE T AeEel wet R
A714 ddol ARz 449 AHEEE Fo

0{

L b [=]
Z [e]
TE Be GRS AL 5 0 Ao= Yz,
100
aseee untreated
ALAAAL 5% treated
ANREN (0% treated
80 %;
B
oo6p |
<
g
g 9
= 4
g wt
a
=
[}
7]
e
<
20 |
L
0 ' ! L
0 2 4 6 8

Salt concentration(g/1)

Fig. 6. Effect of salt concentration of dye
exhaustion of C. 1. Direct Red 2 cot-
ton fibre at 90TC.

Dyers and Finishers, Vol. 7, No.2(1995. 6) / 119



6 Az
/V\-// N
_—
e
j |
/\/ D
0 0 75 70 z5 30 3w 30
Fig. 7. X-ray diffractogram of cotton fiber.
A : untreated.
B : cationagent(10% o.w.f) treated
c:20% NaOH treated
d : 20% NaOH and cationagent(10%

o.w.f) treated

20
eeeee untreated
AWENE 0% treated
T ot
= — —
= .///7-~ — - L
ol - e
E e
£ ot 7 e
.
:\5 e L
> 3
=
=
=] P
5 | .
s > —
v
ES
jan}
0 I\ A i ]
0 5 10 15 20 25

NaOH concentration( %)
Fig. 8. Effect of NaOH concentration of dye
exhaustion of C. I. Direct Red 2 cot-

ton fibre.

3.1.5 o{AEy
AR QA4

o =

120 / @EGEM TR EL B7E F258(1995. 6)

si oA e} oA Cell- L olA Cell-112
Sk w)7pedA wke-o LR S L bR MEEE Y
hested Al FHA Fvhet
ool ol Afre) vhAAE Frlkgch
Fig. 7& ulxg] NEY-3H3E A, 20%(
w/v) AU ESF Aealg 2 20% (wiv) St
shpEgr A HE] 23k Alse] X-A
AL yepd ok wHel AliEe]l A Cell-
I 101, 101, 002 ZAAHel <3 3)dHo] 1507,
16.3°, 22.7°0)) vFERY L 9o, 20% FASHIE
2| Al gol Mz Cell-119] 101, 101, 002 Z7g %]
ogt 3] "e] 122°, 206°, 21979 vehta lch
7} €] Qé}d *l wo) FApde uHy] Aluet %
Aah sPere] FASYE S o] 5 el s
LTOM' gldarael Hel= pAshESy
of whiAlgt *ﬁﬁ}a}ﬂ 2 ?HEJ 23} Aof o] gt
Hakhe gl Aoz AZh¥th Fig 82
$*P§ME% fdor mAsgh Anst
Mzl & REEEE Alme] @RS dERd
7102 FAREhLEIE 4 5% 7pAlof| M= o 2Feke)
gk FolAl FE e
@ Aol TS b 7 stk 10%
AR E G wEoll A BT HAr
zogloll olaf W AYRA e FaA A FVHAY

Azl o3 5 A st Auel dHAEe

:1115

3719

ol S 0
IJSL}J ]

M,

3 7
FALe]

Al 1ol

b

=
R

1
)
el

s

;}, ol“l H1 rQL' offl

2ol

¥ e

giglont 10% o449
H7E]

])\Lo] o] :L

s Afghe] ks vhobA} gribehie el Ble 10%
U % of Al FrEehANE ~L o] el
Aol wistebAl ggokeh wbebA el WAe] Ay
ofh gelaewl wAeld Fitshiriie] R
10% % =gstel Aeld § Aelestshd xe
dEFE 2% A er Addn
3.2 g ARle
Agdar 9 Aliel gt AHeEeskA A
nAe dEE * }0}71 ?lste]

Table
3°ﬂ b}EPLH , 4

S AT
20hrt 4()hr£>.:r_ st o FE el ofgt A st
4 MAHLS Table 40l dehileh A=A 59l
A sl ABAg el AlARbEE (38R~ 15R
yos lojyront Wizghe AL ARgke Zo}



Aelest QAP Bafel AP dre Gu4

Table 3. Variation of color qualities and color differance(AE) according to washing test of
cationic agent treated and Benzopurpurine 4B dyed cotton fabrics

Dye Cation Before washing After washing
Conc. Conc. Hue Value Chroma AE Hue Value Chroma

1% untreated 3.8R 48 134 15.19 15R 52 11.0
5% 4.0R 48 135 15.62 2.1R 53 11.0
10% 39R 46 13.6 14.32 2.9R 5.1 11.2

3% untreated 5.2R 4.1 13.3 9.16 44R 43 11.8
5% 57R 39 13.8 1044 4.7R 44 123
10% 5.6R 4.0 139 9.71 4.7R 4.3 124

5% untreated 5.2R 4.1 129 7.86 43R 4.3 11.8
5% 5.7R 4.0 13.6 7.53 51R 42 12.1
10% 5.8R 38 13.7 8.44 5.0R 4.2 12.3

Table 4. Variation of color qualities and color difference(AE) according to fading time of
cationic agent treated and Benzopurpurine 4B dyed cotton fabrics

Dye  Cation Ohr 20hr 40hr
Conc.  Conc. H \ C AE H \J C AE H \'J C
1% untreated 38R 48 134 2185 42R 54 86 3477 58R 65 6.7
5% 40R 48 135 3164 42R 59 71 4581 71R 70 45
10% 39R 46 136 4404 48R 65 50 5568 83R 75 31
3% untreated 52R 4.1 133 1762 52R 46 98 2881 62R 53 78
5% 57R 39 138 1968 58R 44 98 3461 70R 55 71
10% 56R 40 139 2525 53R 48 89 4448 71R 60 54
5% untreated 52R 41 129 1591 56R 43 97 2596 63R 63 78
5% 57R 40 136 1883 54R 44 98 3222 65R 65 72
10% 58R 38 139 1353 55R 48 92 4920 68R 68 60
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